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INTRODUCTION
The Lebanese International University (LIU), founded in 2000, is the largest and fastest growing private university in Lebanon. Presently, LIU has around 20000 students enrolled in its five schools: pharmacy, engineering, education, arts and science, and business. This figure represents 13% of the overall number of students enrolled in private higher education institutes in Lebanon [1] . LIU's School of Engineering (SoE) has approximately 3000 fulltime students enrolled in the following programs: Surveying, mechanical, biomedical, electrical, electronics, computer, computer and communications. With eight campuses spread across major cities and geographical regions throughout Lebanon, LIU has become the leading university among the country's 45 private higher education institutions. LIU also has several locations and expansions in other Arab countries and internationally. There are campuses in Yemen, Senegal, Morocco and Mauritania [2] . Additional sites are being planned in and out of Lebanon; some of which actual construction has already started and are expected to be functional within the next 3 years.
Over the past year, the SoE revised the syllabi of all courses offered at the school to ensure that the learning outcomes are clearly stated according to best educational practices in this regard. Understanding that the success of such process depends on the comprehensive implementation of a learning outcomes approach in higher education [3] , the SoE put together a plan to align with ABET [4] guidelines in an attempt to seek accreditation in the future. ABET is recognized as the worldwide leader in assuring quality and stimulating innovation in applied science, computing, engineering, and engineering technology education [4] .
As this initiative started to be implemented, it became evident that in order to sustain, evolve, and improve it, automated assessment tools were needed. Two software tools were developed in-house in a joint effort between SoE instructors and senior project students. The first one was the course grading tool which primarily involves a control to create an activity grading sheet for each conducted evaluation activity for each class. The second tool was the statistical tool that collects all class sections data and provides a statistical report including, among others, the overall average, median, mean, and percentile grades. One of the main objectives was to avoid the pitfall where educators, researchers, and institutions devote time and resources to develop educational innovations, many of which are not adopted widely [5] . This paper will present these tools and their features in details with special focus CEEA13; Paper 001 Montreal, QC; June 17-20, 2013 on the advantages they provide for multi-campus universities administering common course activities.
ISSUES AT STAKE
Student performance assessment has always been a challenge especially at the university level. It usually involves processes that identify, collect and prepare data to evaluate the attainment of student outcomes and program educational objectives. But assessment alone is not sufficient. It must be complemented by a formal evaluation through processes for interpreting the data and evidence accumulated through the assessment processes [6] . This process would also be instrumental to align with ABET criteria when seeking accreditation. Furthermore, it contributes significantly to quality control and assurance.
A major challenge at LIU is the fact that it is a multicampus university. Processes are usually applied at all campuses according to policy and regulations. The management of such an effort by course coordinators and chairs in pretty intense and there is a high risk of human error. This is especially true when instructors are using a variety of tools or sheets for class management. It must be noted that the introduction of the new tools is still new and has prompted some resistance to change from faculty. Therefore, additional effort was needed to cope with the change and manage it to ensure smooth introduction, faculty buy-in and adaptation.
PROPOSED SOLUTION
The automation of the course assessment is based on two dynamic Excel Tools. The first one is the course section grading tool which is mainly composed of a control to create an activity grading sheet for each conducted evaluation activity. Within this sheet, the instructor can map the elements (questions, presentation components, etc.) to specific course outcomes (COs) which leads to determining how each student and the entire class perform against the COs. This serves as an interim on-going assessment report in order to identify weaknesses and take remedial actions. By the end of the course, the overall section assessment report is generated. The instructor uses this report to analyze the results and propose corrective actions.
The second tool is the statistical tool that collects all class sections data and provides a statistical report including, among others, the overall average, median, mean, and percentile grades. It also generates an overall course assessment report containing the COs scores and the score of each program outcome. The coordinator uses this report to analyze the results, synthesizes the instructor recommendations, and proposes corrective actions to close the loop of continuous improvement. This tool can be used at any time of the semester to monitor, track and control the course performance.
The Course Section Grading Tool
The course section grading tool (the grading tool) is a set of spreadsheets that provide templates for instructors to record student and course related data. At the beginning of the semester, the course coordinator feeds in the PC (Performance Criteria) sheet that contains the course general information, the grade distribution according to the syllabus, the course PCs and their mapping to the program student a-k outcomes (PSOs) (Figure 1 ). After completion, and with one click on "Done", an instructor information sheet is created. The created file is used by all course sections instructors. Each instructor completes the information sheet with his name, his section number and schedule, and then hits "Prepare". This will create a set of sheets to control the course attendance, grading, and assessment ( Figure 2 ). 3.1.1 Dashboard. The dashboard is a summary sheet that gives the instructor an overall view of the class student names loaded from a school management system and detailed grades (Figure 3 ). It provides also the weight distribution as well as hyperlinks to each activity sheet. An activity is any evaluation task assigned to students during the semester. 3.1.2 Attendance. The attendance sheet (Figure 4 ) is generated automatically using the information in the information sheet. It allows also emailing students using Microsoft Outlook [1] . 3.1.3 Grades. The grade sheet ( Figure 5 ) summarizes the student numerical and letter grades. It provides the ability to apply a linear curve and shows summary statistical information. 3.1.4 Activities. An example (Final Exam) of activity sheet is shown in Figure 6 . It details the activity element (questions, report and presentation of a project, etc.) and their weighted mapping to the course PCs. This mapping will be used to assess the students against the PCs and the course against the PSOs. 
The Statistical Tool
The statistical grading tool is a set of spreadsheets able to load grades and metadata from individual grading tools and show individual and global statistics related to a course. After each assessment, the coordinator of a course receives one grading tool for each section of the course he is coordinating. The statistical tool allows the coordinator to view the completed activities and the elements of each activity by clicking on the Load Course activities button (Figure 8 ). Once loaded, the coordinator has the possibility to select either an activity or an element of an activity and load the grades of the selected Activity/Element from each received grading tools by clicking on Load grades for selected Activity/Element button (Figure 8 ). At the end of semester when all assessments are completed, the coordinator has the possibility to load final grades with one click on the load final grades button (Figure 8 ). Once the grades are loaded into the statistical grading tools, a set of sheets are available to the coordinator (Figure 9 ). Send email to all students using outlook Fig. 4 . Snapshot of the attendance sheet. It allows instructor to create an Outlook email to all students. 
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CRITICAL ASSESSMENT
Albeit its value added benefits, the adoption of the implemented tool posed some challenges and risks that require careful assessment. Some issues were related to common difficulties associated with the deployment of any software artifact while others are directly related to the process which the tool is automating.
While the vast majority of all users of the tool is computer literate, some faculty members face challenges when using spreadsheets. Moreover, the lack of "wizardlike" steps that guide users into the process, forces a learning curve for the fluent operation of the tool. In addition, and due to the fact that the tool is independent from the University Management System (UMS), faculty members are obliged to duplicate the effort of entering grades. Addressing factors that affect the dissemination environment of software applications has been shown to be crucial for the success of adaptation process [8] .
Since the tool governing program is self-contained in the Excel™ file, it poses a deployment issue: whenever a new version is created (due to a bug fix or enhancement), it must be distributed to all users. "Version wars" becomes inevitable causing dysfunctional conflict between faculty members which may lead to unsatisfactory experience for instructors [9] .
The last issue poses another risk: data inconsistency. Editing of data in the Excel™ sheet requires the exact duplication of the work on UMS. This is an error prone process leading to the increased risk.
In order to create aggregates of the data from a particular course or program, all related Excel™ sheets must be collected, compiled and processed. Since the collection process depends on human response and availability, the aggregate reports timely availability is compromised.
The solution to the issues listed above is not beyond realization. In fact, a simple yet effective solution is under development. The new version will be integrated into the web-based UMS system.
CONCLUSION
University learning assessment is an on-going process that needs to be subject to continuous improvement in order to secure sustainability. IT plays an important role in supporting such a process. This paper described the automation of course assessment in the multi-campus common exams Lebanese International University. The solution was based on simple dynamic Excel tools. Although the tools are simple and Excel based, they provide a good basis to perform course assessments across multi-campuses. Enhancement and evolution of the tools is possible and there are already plans to integrate them with the existing university management system which is web-based and more user friendly.
